ABSTRACT. The cone-beam type CT (Computed Tomography) enabled us to collect the three-dimensional (3D) digitalized data directly from the animal carcass. In this study, we applied the techniques of the cone-beam type CT for a carcass head of the giant panda (Ailuropoda melanoleuca) to obtain the 3D images easily without reconstruction process, and could morphologically examine the sections from the 3D data by means of non-destructive observations. The important results of the study represent the two following points. 1) We could show the morphological relationships between the muscles of mastication and the mandible in non-destructive status from the 3D data. The exact position of the coronoid process could be recognized in the rostro-lateral space of the temporal fossa. 2) By the serial sections from the 3D data sets, the morphological characteristics in the nasal cavity were detailed with high resolution in this rare species. The nasal concha was well-developed in the nasal cavity. The ethmoidal labyrinth was encountered immediately caudal t o the nasal cavity and close to the region of the olfactory bulb. The ethmoidal labyrinth consisted of the complicated osseous struct ure in this area. The data will be useful to discuss the olfactory function in the reproduction behavior of this species.
The gross anatomy has been carried out in the mastication and manipulation apparatus, and the olfactory systems in the giant panda [1, 2, 6, 8, 9] . And we have examined the manipulation mechanism in the carcass of the giant panda (Ailuropoda melanoleuca) applying the three-dimensional (3D) reconstruction methods from the serial section data of CT (Computed Tomography) [3, 5] . In these studies we have pointed out that the non-destructive 3D examinations are important for the functional morphology, since we can discuss biomechanically on the action of the locomotor apparatus in animals. However, the non-destructive methods have not yet been applied for the giant panda except for our previous studies on the manipulation mechanism. Here, we apply the cone-beam type CT scanning for the head of the giant panda to visualize the morphological relationships between the muscles of mastication and the mandible. The structure of the nasal cavity is detailed in the sections made from the 3D data sets by cone-beam type CT scanning machine.
We used a carcass of the giant panda. After the pathological checks, it was donated to the National Science Museum, Tokyo, by Ueno Zoological Gardens (Tokyo, Japan). The individual was female and 12 years old. We applied the cone-beam type CT scan for the carcass head to collect the 3D digitalized data directly after removing the skin. The direct 3D data showed the images of the non-destructive head of the giant panda ( Figs. 1-3 ). Since the distance in each scanning plane was restricted to less than 200 mm, the two rostral and caudal 3D images were separately obtained and then connected in the digitalized data at the point of the frontal bone area (Figs. 1-3) .
We controlled the appearance of the soft parts and showed the exact position of the coronoid process in the rostro-lateral space of the temporal fossa ( Figs. 1 and 2 ). The 3D location of the mandible was recognized in non-destructive carcass head. We also showed the ventral part of the ramus of mandible that was ventro-laterally covered by the masseter and the digastric muscles (Fig. 3) . Then we made the serial sections from the 3D data to observe the inner structure of the nasal cavity (Figs. 4-6 ). The complicated nasal concha was well-developed among the nasal meatus (Figs. 4-5) . However, we could not distinguish the ventral nasal concha from the dorsal one in this material. The frontal sinus was observed dorsally to the nasal cavity (Figs. 4-5) . The nasal septum was observed in the caudal part of the nasal cavity (Fig. 6) , and the ethmoidal labyrinth was encountered immediately caudal to the nasal cavity and close to the region of the olfactory bulb (Figs. 5  and 6 ). The ethmoidal labyrinth consisted of the complicated osseous structure.
We previously examined the nasal cavity by non-destructive methods in the Japanese wolf (Canis hodophilax) and discussed on the olfactory function in this extinct species [4] . It has been thought that the giant panda has a higher performance in the olfactory senses to find a mating partner in the field [7] . So, the data will be useful to analyze the olfactory function in the reproduction behavior of this species. Fig. 1 . The rostral aspect of the 3D image. Arrows show the coronoid process of the mandible. T, the temporal muscle, M, the masseter muscle. Arrowhead indicates the connection boundary of the rostral and caudal images. Fig. 2 . Dorso-rostro-lateral aspect of the 3D image. Arrows show the coronoid process in the rostro-lateral space of the temporal fossa. T, the temporal muscle, M, the masseter muscle. Arrowhead indicates the connection boundary of the rostral and caudal images. Fig. 3 . Ventro-caudal aspect of the 3D image. The oral cavity is ventrally opened, and the esophagus and the trachea have been already removed. Arrows show the jaw articulation area. M, the masseter muscle, D, the digastric muscle. Arrowhead indicates the connect ion boundary of the rostral and caudal images. Fig. 4 . Transverse section of the nasal cavity at the portion of the molar row made from the 3D data set. The complicated nasal concha (C) is observed. F, the frontal sinus, M, the mandibular body. 
